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(57) Abstract: A narrow band ultraviolet laser device which can restrict a change in temperature gradient at a light transmitting unit 
and maintain laser beams at a high grade, and which is provided with light shielding elements (37 A to 37C) having light transmitting 
units (47A to 47C) each consisting of an opening for transmitting a laser beam (11), and light shielding units (49A to 49C) that 
surround the light transmitting units (47 A to 47C), remove an unnecessary laser beam (1 1 A) from an optical path and shape the laser 
beam (1 1) into a specified form, wherein a heating means (45) for heating the light transmitting units (47A to 47C) is provided in 
the vicinity of the light shielding elements (37A to 37C). 
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£_hT:fe*KI&*"£;b-ti:-Cffi3fc3ti-7- 5 l A, 5 l B %mi$ L , SftSB 4 7 A , 4 
7 B Z^^mnBtt t LX b £ CO <fc 9 i:f * V v V & 1 * IrJ 60 fcf — 

-A *M CO ^ £r ftj |Sg LT V>5 COldM L, mMfilll&flil^faiC*]- L T <t> fcT — A its * ffrj 
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pg-e# 5 co-e, i^-if ft l i b cfc "9 iitUfci&^-r 5 r <b ^ pTfE-cfe5 0 IP 

ib, ^f^U — if ft 1 1 B^u-ff t y/N' 2 |:I5©^J;t) fiS^ f-Klh "C # -5 o 

<, ^<7) J; 5 &ff2^<7>ft^ii^£^i61H^ m^jjFf^igtciag ur t J; 
c rroi 9 tttili, I3fei^ 5 l A, 5 l B £\ti}\s^St>-£Z><Dlzti:'<X~M%:U 

4 7 A, 4 7 B <D^--£rff,g£ efc <9 *t ^ f £ fH T* # 5<> ^ o T . ^FW: if ft 1 1 

b £ «£ 9 5£^{-i^*i-s r b ^pifg-efo 19 s u--^-^! 1 oftc*pft:#ft_hi-.g> 0 

ft, *:^5g^^-e(i^ 1 , 2 (Dmitm^ 5 1 A, 5 lBO^CoPtiSL 
fc *s , HI 1 -CWiBft L/c^^c, ^Jx.fl7ny f $ 7-8 i: i^-f f t 2 i ©fsl 
fC|g 3 COm^tm^ 3 7 C ^sSi} Z>mf&(D J; 5 fl 3 <Digft3ft^- ( HI 2 -C (4 Hi 7jk 

^ft*^- 5 1 0, 1^— if ft 1 1 B^m^-r^m^. msitt =*~^ ^ 

V^?:lLTt) iv^ r <D <k 5 f-i";ixj;£\ i£ftf^5 1-C<D^F^ l/- if ft 1 1 B 
(DfcM&ftiZ-hil. K&JtCD U — if ft l i ~. <D*gA2rl$5Jl: Lt (D^W^^h £ < 

ftl 1 <D?t&iiLfrfo±1- Z> 0 

«?e©i snifej&n&mw-fZo urn*. ^mmmMizmzmytm^ 

3 7 A~ 3 7 C(7)^^^^i-#4ia[l!-efe5 0 

Hl3!CjoV , '-C)^3t^ J F-3 7 A ~ 3 7Clt -^fife^^, C a F 2, MgF2tf>£5 
tem*\-m$i-g:<D U — if ft 1 1 tf^ig-^sf^-WEg^^x''^ -<^ftl?l^3 
7A~3 7C©-i<7)I (0»J*.fcf|g 3 tfclj- S^mHMO®) S.T^ft!lfIi|<^ffil^l±, 

#4l^-e^i-J: o \z. u — if ft l l ©Ilt^fflix.5S^«fgWn-f ^ ^tfsjfe 

, ^fttit^- 3 7 a~ 3 7 cofiiii:ij u-if ft i i zmfrfttm-efrm-t z>±m.m 

=i— t << z/-y&m znx V^ 0 ft, ii3t^"7- 3 7 A~ 3 7 C <732iK&f — 7- 4 is 
^U&mtp Y;*jft!^£ bl-JEffT. J* y htl; Ltfc 

Z<D J: 0 temftm^- 3 7 A~ 3 7 #J X fcf EI 1 K ^ L J: 3 £ :t v--e U 
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if ft l l \t, &?/tm* 3 7 A~ 3 7 C £M Xteo u — if ft lii45, ^ 
LT -tixlU^-w. ^Rlta— -^W >^SrJ6$ ft 7t IB # fc: IS *t $ *l * H v — if ft 
1 1 AttlSM^T'SStL, III 1 b/c «fc 0. 4 2 (cHStt^ixSo BP^ 

, HKW^-f >f ^SrlfeStLfca&a-tfSSftlfP 4 7 A~ 4 70^45, = 
— *r 4 > ^SrKS * tL^S5^*S3£3tSP 4 9A-4 9Ct/i5. 

ifciMic©i#, ^ftgtf 4 7A~4 7 ctiStt^^r^y^^ifiDT-li^ 
< , I3ti^3 7 A~3 7 C^u-t'Ttl l©3fe|||:JifLt^y a-^^-ftS: 
ftt±9 (-1213: LTtiv\ ^HJw «t t) , Jfel liSg3t»4 7A~4 7C 

i^ftsif 3 7 A~ 3 7 C (D — i»J CD ffi £ MlJ CD ® «h fi , ^fttH ft h t£ <fc 5 
5cd^&^ 0 r^i^j:, — 1»J <£> ffi 2t L T ftfUU co ® £M® # -5 cd^. ^^yi^S: 
Ult5tt9o U — if ft 1 1 tfSjgft*^ 3 7 A~ 3 7 C<D — fflfl © ffi £ flfe 

* fc, — m<Dm^m 3 lt^ <t 5 & an sit =» — r- w y^su'isita-f 

>^S:lfiL, flfe'08wffi«^ffi^»ISA+='— T^-f ^^'Sriife LTt ctv^ 0 fipt,, —W 
CO[g(7)^(-^7t^^3 7 A ~ 3 7 C t i,X(Di / fmi:^^:XhX^^ 0 w <D <fc 9 t-i" 
*U£, 4 7 A~ 4 7 C &&<Dmt?.ftjEflllZ.&t>*tiMi£ X < , — M 

(Dm t ftfefflj©® £ (Dffijj i&5tf s fc < 4 5 0f, = —7^ ^i/iDX^.t^ 

-CD J; 5 ^mmmm^ X tlt£. 7 A~ 3 7 C&C a F2^C0U- 

-ifft 1 1 ©l®$^^#^^ft'i^L, jgft£&4 7 A~4 7 CtiSJta- 
T^^?*, •^O^JUcDigftgB 4 9 A— 4 9 C d^R^a— W >^3r, ^llf 
tlM LT^5 0 £ *L Id «fc 9 , 3tft^4 7A~4 7Ci;i0B#t£ftfc 1/ — if ft 1 1 fi 
» M^tm^ 3 7A~3 7C£rJS£c&< iiig-fSo igftgfl 49A~49C!C 

fiSJH $ ixfc^K u-if ft 1 1 Ali, tSM = -f^>^iaonsit$T'Slt 
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«£oT, U — if ft 1 1^**^3 7A-3 7C|:fW$*lt'bKllZ$il5C 
£ < , S5fe^4 7 A~ 4 7 C ©i&|fiF^_h# UfcV^. L^t , iS3tS|S4 7 A~ 
4 7 CliSffi*<&*#fc@fr-C#J*£;h,T^.5<D-C\ £j IB <D £ £ £ J; 5 

5g3feg|J 4 7 A— 4 7 C <£> JB0r*# — # § ~ £ j&S/jjl,^ $60 
t\ i-" F yt l 1 ^iS3fc£B 4 7 A~ 4 7 C ^rgig L UK tfsg p, # 

^CQt S#SB4 7 A— 4 7 CHM5j»3-f-f > ^ i~ <D T* fct ft < . £ 
3fc£&4 7 A~4 7 C£ U — if^fe 1 lcD3tl4(->Pj-LT7'y^ — ^^^fi; 
LT fc&l^ 0 -Wi^f-LTfc, 23t«|5 4 7 A~4 7 C©SiS*iS*#< 

ID 4 (C % 3 7A~3 7COftHC»^10-i)Sr^-r o fip fc> , j£3t3fi^ 3 7 A 

5*&'&a**as:*:£&*t5f 5 - £ ipg^) coiiftgB 4 9 A ~ 4 9 C £■ 

x itt^S. t»Flnlili, -a-^c^^, CaF2, MgF2£DJ:?^f^i$I 
U — -iFjte 1 1 iSSiai-5ttR?5»e>3iCS«|S«-^ffifeii*tL, 3S?£S&4 7 A~ 4 7 
C?rS^LT^6 0 Cl <D®3fcg|54 7 A~ 4 7 C £ Hf i" 5 gGM f± , — 

- © «fc 9 fciSft*^?- 3 7 A~ 3 7 CKfl&ftS tL7C^F^ U — if }fc 1 lAlt 

*T>5 0 L^fc , _bj£ bfc ct 9 fcSft&B 4 7 A~ 4 7C^H<*:-C?*>5<73T-, fi^^J 

0 #*t#rtS#SEi*"f\ 5g?t£&4 7 A~4 7 C OJStff ifl^^iSj — 
5-^*4^. t'oT, i^-iffti lO^tB^itf > 3fcS4£^iSp a a or 

*7t, m 5 izmytm* 3 7 a~ 3 7 c ^ftnoig 2 m^^-r 0 m 5 i^i- j; 5 c: 

, y !- 1 0 7" y XA 3 2 icf±, u — if }fc 1 1 
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Att® 3 2 A&tFam-rsaiMffi 3 2 b roB&^^B&oBfrjfe an-eti&ft 

£B£-£rl& < > /!)XA32 CD AW® 3 2 AXO'liiltl 3 2 B <7><£®fcte, 

r 60 i 9 ta-fV XJ» 3 21; U — if ft 1 1 # RBI* $tl5i, iRW^-f 
£jfeLfcS5#lwHaa* ^Hfc u — If ft lite, &R*t = — ^-r i^Srifc Lfcgp^- 1 
|CItT^DXA3 2llAltt5o SP^> ^!IXA3 20iSJH3-f^y^ 
$tLfcAttffi3 2A^S, I)tSR4 7 A~4 7 C Lt^5. — *\ iSlt^ 

-X-f ^'£JS Lfc*B#l-fla*t(**Lfc:^* I/ — Ifft 1 1 Ate, S&T £*l-CftS§/^ 

M=r — y- 4 ^^^tlfcAlt® 3 2Ai\ ilftf|54 9A~49C £4fttft Lt^5. 

i^ — ifft 1 1 5 7"!; XA3 2(^ = — x-f^^SrJfi 

^yXA3 2l:l3ti^i LT O^SiJ^^fe $i±5 r. pTiiB-e*>5 
„ rni3i«t9, mitm^- 3 7 A— 3 7 C Sr&J&tfctt 5 < , *BiB,£?Bcri s * 

'J'LTilfWiJS^ffiil^S. ^7t> I)l£i?37A~3 7C ^rlElfi-t" 5 -(ill 

*%w<dwz 4 mi&i&n&wLw-f z> 0 men, ^mmMm^^^^^^-^ 

L'-f ill 0*J^^^Lt^5 0 ®6(^*5V>-C, l/ — if 3£B 1 te-PSJg 

£ =3 > Fd-;^5 U — if 3 ^ hn-74 3: fit & T V 5 «, * ^ > igft*^ 3 7 A 

m%m=f-Z 7 A~ 3 7 CcDi£fg{Cte, Ijtif 3 7 A~ 3 7 C i: — 
^t-e u — if ft l l asSiS-t"* M P 4 6 £r^-f 5t-^4 5 -tti^HiBift $ ti 
T^5o — if ft 1 1 te, ^ft£fl4 7 A — 4 7 C £jgi® ^©t-^4 5 

<Dm p 4 6 £iiigi-r 5 0 r©t-^ 4 5 nit, v^^m^a^s^^^as 

fTfcfrtU itftf^ 3 7 A~ 3 7 C <D jfi fif S: LTV^o ^ *Ud £ 9 , iSftgtf 
4 7 A~ 4 7 C F*3tf>&#K>ffiL£a5|&J$ — {;±#-f U — if ft 1 1 ^BS^$ 

*l fc. 8£ fc: 1*3 S 5 0 A — 5 OC 0>flDH&<Z>J£»a$/h J<45. r jgftgfl 4 7 
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A~4 7 C (DV&^&U t ftM5 0 A~ 5 0 C t X\ &JBB #g^J&> 

* t> CO i 5 „ 

t£o T % S3tlHJ4 7A~4 7C-e©ffl*f^(D3F*9 — I' — if 3fe 1 1 j&S 

4 7 A~ 4 7 C SrfSiB U 7t & S CO SLtb^ jg - ftV^CO"?, U — if }fc 1 

i^-rsco^^v^ fip*> % i)ta!4 7a~4 7 c<Dm.fc&i-m &> < - t \^ £ y 

» jft^SM 7 A— 4 7 C <£> JB #r * 3*38 16 8&J&» — K # 5 ©T\ l"--F&M& 

mth^tzm^mytm^ 3 7 a~ 3 7 casfcauis&^kjx.s r <b ^/ cC ^ o 

* ti, m 6 id^i- J: 0 agftgB 4 7 A — 4 7 Cifi«?{^iafiE»JSSS 4 8 Sr^rtL 
^iXl^e L, ^7tgP4 7 A~ 4 7 C CO^.ffcCOS^£iiJ^ LTV^„ t Lt> mm 

\££ix&L#<Dia.m&mj£ttuz.tj:oit vsm^^ 4 8 *»e> ^ — if = > h 
1 1 ©ii^sitisr i^^t\ m. w-f a> jagif^4 8 

JtTfe^^ 3 7 A — 3 7 C ^*DHfti-Stec7)0iJ HT, ID 6 ^ i~ J; 9 jr. % 
$efl?*£-fbtf" y ? * 1 4 Ort^Ci^^^gtt*.^ S:^-i?t5^-S?Ef 3 0 CO 
i^t-, 5lrt(tTV^„ BP*> % t — * 4 5 J; o T 2B. * <b *l 7t ^ fi&tt 

3 IttiO^ 2feffif#fctf? y * * 1 4 con^co?£^^r— ^(Ci^ < 
LtV^„ tSfeo-C, ^-fllSftiDfeif 3 7A~3 7COrti5 0A~5 0 
C&m< @3fe§l5 4 7 A~4 7 Crt©«#jSf ftfifct^T^SWe, 

^ffco> aiglet c-s^ia^/js ^ ^ o gp^^ js#t$s t & -5 cot\ u — if^t 

1 1 0>i&ffitfsSL*i,£> w t ^4^. * 7c, :©J:5it-^45l4 > u — if ft l l 
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£*±K93 bfc «t 9 (C, *mfi^Hgl^ J:H«, iS^St^?- 3 7 A~ 3 7 Cifi^lC t 
-N5 ^^^JD^^^^ISft, 'Mltm^ 3 7 A~ 3 7 C C7>^)fe*13 4 7 A~ 4 7 C 
£A0fJ LTV^ 0 ftiXs ^~-*fyt 1 1 aSfi&at&ftTjgfta?^ 3 7 A — 3 7 C (D 
fflft^SS< ftoTt, i*947A~47 C ft Ojfig ESS £ C- 

sp"*b> JB#r^asi&J£ — t .450^ r©i3t^4 7 a~4 7 
3§i©-r 5 i. — l 1 0>ifiliJ&ssLixi\ ifiS & iu. <r> u — if % 1 1 £#5 ~ t tfsjm 

XliL/c^\ wJxtdlSfettS fcO-eii/dCV^ fiP*, % fc° V* — yi/© J; 5 ftjgifc-e 

T^5i4\ C CO J; 9 t£l&m^m. hftZ> <DT-f4^^ 0 BP*>, f5 1 ~M 3 GOitftfi 
^(7>9-*b, < ttv»i*tb*»io^RJt?>tfCV''53i^'>^u — if 3SB{c*f L 
#3gi3im*S!i-e$>5o 3feflr#e<b# y * * ft KKtt <b ftrtiSfc 2 <z?^3fcil 

l ®Rfr^o^(cg:^ kfr-CVS t fiRBS>i\ $ & ffi @f K bft-C^ t> 

* S: Sfc t o tf, ^2C0ig^;^^-$r^2 HJfil^flUc:^ Lfc «t 5 — "9* ft 0> K iR * 
©ffiv^ftJf-CfllfiK-r 5 «fc 5 Lt t> J: ^ 0 *7c, $ 3 <Dm%m^-* ^ — if 3tetf>« 

u-if SUE&fclfi: t o TIP^ L/c^s. r ixl^ PS b *x 5 <b co -e « /jj ^ 0 0>Jx.tf, 
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A r F^^r U — if <D U — if^g^, F 2U — -<f ^ <D$£ft 

* 36 91 ft » S5tSf»©iaar^lffio35-fk4:*Ux.T i^ — if ft & ?U D B a {£ t:: ft o r £ <z>pT 
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II * © @ I 

i . i'— -fit (u) & m$i £-&z>m pa»e>#5]g}feif»(47A~47c) <t „ 

MteS3fe^(47A~47C)C0jllS^fcoT^F^l/ — if ft (1 1A) & ri» £> life* L N U 
-if3teUl)&MJ£^#l-SE^^3i£3te*P(49A~49C) <t *T L X S &}fe5)?^ (37A 
~37C)&ffi;t V — if §S1t{;i:t8^-C, 

BUfei^S^ (37A~37C)5£^{31, itulESftgB (47A~47C) ^PfA-T 3 jDjt^lS: (4 

5) $riis - 1 &&mt-rz>m&m<kmft ^-vrnw* 

HufSiD^^© (45) ra, u — if ft (lD&mM Lxv^^v^tli'fc^T fcanfKi&fT 

s&ias^SB(47A~47c)rto«t^»ia*s:iai^-t-5a*a!i^ss(48) t 

tfraEiBL£SI^»(48)fi, SfjiBM^S^i-ll-r -5tf ^^mjfe u — if =» ^ h □ — ^ 
(4) idiS^P 

MI5 L--if a ^ Fo-7(4)it fuiEtf $RfcS^i^T u -if 3§i§ £ US 5 «t 
4. i^ — 1f3t(ll)S:38iS$Hi:533te«B(47A~47C) i % 

BUfS@^^(47A~47C)CO^ffl(wfeoT^F^ — if 3fe(HA) & 3t 8& J&» b & * L , U 
-if ft (11) ZfJifcm ft izmm-f Z>myt& (49A~49C) £ LT ft Sitftl^ (37A 

~37C) £*»*5*»#{fc$fc*U-iF3£Bl;i*5^-<\ 

mmmftm+ (37a~ 370 oia^t^st£ o»t 5 , efctt^suo) 
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5. U — ifft(ll)£iti®£-y:5Sft2l$(47A~47C) t , 

friBS3feaS(47A~47C)0«ffl{z:fco-C^Su — if ft (l 1A) £ ftgg^ G£ife b, u 
-if ft (11) ^mfeJ&lk^&l&lr Z>m%U (49A-49C) £ Lt^5i3tl^ (37A 

WinZMytU (49A~49C) (i, T/W$ = «>A, T 5 = * A "S^S tfflO <£> 4> & < £ 

6. U — ifft(ll)£igi® £-£-5 3SftSlH47A~47C) t „ 

SufB3tft3|S (47A~47C) <£>^ffl £> o U -*P3t (l 1 A) Bfe* L x U 

-if ft (11) S:i3fJ£7&:Kfc:87l0-f-5ag3teSB (49A-49C) <b &m Lt * 5igft*T- (37A 
~37C)£flt;i3 3feltf«rt;&* l—if 3g«{c*3V^r, 

iufSigftgB (49A~49C) U-if ft (11) £if i" -5 ttft« $ *L 5 £ * Cl N 

i/- if ft (iiA)&ft&a>s>i&*-a-s*fcteS:*r-t-5 - ^ zmmt-t zmwmit 

7. |»*oteH 6 IE *tf> ft U--if ^giCio^T, 
BUlBI&*^#£i£, HUfB^ft^ (49A~49C) <D&WlZ.mi& £ *L 5 igtt =2 — ^ -f V 

ms:t ^ftiitsififti^ ^-if =gm c 

8. u-if ft (iiB)£ftSg^ibl&* \s--Fyt(ll)&ffifeteVllz&M-t5 

mytm* (sia.sib) t , 

fu 12 i$! ft ^ ^f- (51 A, 51B){C «£ fj^fijt^n. U — ifft(ll)£:Si££-tf5SftSlK47A, 
47B) i Sr#x.Safc^r«6{b«?^ V-if ^gl^l^T, 

BufBi^ft (51 A, 51B) f± % U-if ft (11) &mi£i-f Z> tt Sf "CJKfig 
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1 O. U — -V s f 3t (11) &m$i £ -tir^S^SP (47A~47C) t . 

BUlE^3t§B(47A~47C)CQjiH{CfcoT^^U — if^(llA)$r^tSg^bl^5fe L, U 
-if jt (11) ^^^J-SJ^-r S3l3tlfP (49A-49C) £ «: ^ b T ft 5 ig^^^ (37A 

~37c) &m u--?mw^te^^x , 

U&ffiig3fcffl5<47A~47C)fi, U — if 5fe ( 1 1 ) ^ SiB i" £ 13 <fc X* Jgfig £ *l X V ^ £ C £ 
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